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DR. BOLMAN: Thank you, John .  I t  i s  a p l e a s u r e  t o  be 
h e r e .  I t ' s  t h e  second time t h a t  I have  a d d r e s s e d  an 
i n d u s t r y  c o n f e r e n c e  i n  t h e  a i r l i n e  i n d u s t r y ,  and I t h i n k  I ' m  
n o t  q u i t e  a s  t e r r i f i e d  a s  I was t h e  f i r s t  time, b u t  1 s t i l l  
f e e l  a c o n s i d e r a b l e  amount o f  a p p r e h e n s i o n .  I have  s e v e r a l  
s t r i k e s  a g a i n s t  m e .  One  is t h a t  I ' m  n o t  a p i l o t .  The b u l k  
o f  my a i r l i n e  e x p e r i e n c e  is t h e  nonsmoking a i s l e  s ea t  and 
you d o n ' t  r e a l l y  l e a r n  a heck  o f  a l o t  a b o u t  f l y i n g  i n  t h a t  
s i t u a t i o n .  
The second is t h a t  t h e  b u l k  o f  my c o c k p i t  e x p e r i e n c e  h a s  
been  w i t h  ma jo r  a i r l i n e s ,  (Ed C a r r o l l  knows a l o t  a b o u t  some 
of t h a t  e x p e r i e n c e )  i n  l a r g e  a i r p l a n e s  u s u a l l y  w i t h  t h r e e -  
man crews. I ' v e  had much l e s s  e x p e r i e n c e  w i t h  t h e  commuter 
i n d u s t r y .  So I hope you w i l l  b e a r  t h a t  i n  mind and t r y  t o  
make a p p r o p r i a t e  t r a n s l a t i o n s  from t h e  e x p e r i e n c e  I h a v e  had 
t o  t h e  s i t u a t i o n s  t h a t  you know w e l l .  
The t h i r d  s t r i k e  is t h a t  my i n d u s t r y  e x p e r i e n c e  h a s  been a s  
a c o n s u l t a n t ,  and t h a t  d o e s n ' t  add t o  my c r e d i b i l i t y .  Most 
o f  you p r o b a b l y  a r e  f a m i l i a r  w i t h  t h e  d e f i n i t i o n  o f  a 
c o n s u l t a n t  a s  someone who bor rows  your  watch ,  t e l l s  you t h e  
t ime, and keeps  t h e  watch.  Some o f  you may have  had t h e  
e x p e r i e n c e s  t h a t  c o n f i r m  s u c h  i m p r e s s i o n s .  
T h e r e  s h o u l d  be some p o i n t s  o f  t a n g e n c y ,  and I hope no ma jo r  
c o n t r a d i c t i o n s  w i t h  what Ed C a r r o l l  was d e s c r i b i n g  y e s t e r d a y  
a s  h e  was t a l k i n g  a b o u t  some ideas  t h a t  I f i n d  h e l p f u l  i n  
t r y i n g  t o  a p p r o a c h  t h e  q u e s t i o n  o f  c o c k p i t  r e s o u r c e  
management. I s u s p e c t  t h a t  E d ' s  is more c o n c r e t e ,  more 
p r a c t i c a l ,  a s  you 'd  e x p e c t  from someone w i t h  E d ' s  
e x p e r i e n c e .  My a p p r o a c h  w i l l .  be  more g e n e r a l  and w i l l  sound 
more l i k e  a l ec ture  from a c o l l e g e  p r o f e s s o r .  
The way I ' d  l i k e  t o  b e g i n  is t o  t a l k  a b o u t  two 
d i f f e r e n t  k i n d s  o f  e r r o r .  Jack  was t a l k i n g  a b o u t  r i s k ,  and  
t h e r e ' s  a r e l a t i o n s h i p ,  I t h i n k ,  be tween h i s  d i s c u s s i o n  and 
what  I mean when I t a l k  a b o u t  e r r o r .  E r r o r  i n  g e n e r a l  h a s  
t o  d o  w i t h  a mismatch between what  you want and what you 
g e t .  T h e r e ' s  some th ing  we're t r y i n g  t o  a c h i e v e ,  and somehow 
wha teve r  w e  p roduce  is n o t  what  w e  had i n  mind. And I w a n t  
t o  t a l k  a b o u t  two d i f f e r e n t  k i n d s  o f  e r r o r ,  because  I t h i n k  
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o n e  is be t t e r  u n d e r s t o o d ,  and  o u r  t r a i n i n g ,  i n  g e n e r a l ,  d o e s  
a be t te r  j o b  w i t h  i t .  
E r r o r  o f  e x e c u t i o n  is what  happens  when you know where  
y o u ' r e  t r y i n g  t o  ge t  and you know p r e t t y  much how y o u ' r e  
supposed  t o  g e t  t h e r e ,  b u t  somehow t h e r e ' s  a lapse  i n  t h e  
a t t e m p t  t o  p roduce  w h a t e v e r  you h a v e  i n  mind, I had a f a i r  
amount o f  jump s e a t  e x p e r i e n c e  o v e r  a few y e a r s ,  and  I 
remember t h e  w o r s t  jump s e a t  l a n d i n g  I e v e r  e x p e r i e n c e d .  I t  
w a s  a case o f  a t r a n s i t i o n i n g  c o - p i l o t  who had been bumped 
down from o n e  a i r c r a f t  t o  a n o t h e r .  H e  was f l y i n g  w i t h  a 
c h e c k  p i l o t  and t h e  c o n v e r s a t i o n  between t h e  two o f  them 
made i t  clear  t h a t ,  s o  f a r ,  e v e r y  l a n d i n g  t h a t  h e  had made 
had been f a i r l y  t e r r ib l e .  As t h e y  were on t h e  a p p r o a c h ,  
t h e y  rev iewed t h e  whole  t h i n g  a g a i n ,  a n d  t h e  c o - p i l o t  s a i d  
he  u n d e r s t o o d ,  h e  knew what he  w a s  g o i n g  t o  do. H e  came i n  
t o o  h i g h ,  t o o  f a s t ,  and p o o r l y  c o n f i g u r e d ,  T h a t ' s  an  e r r o r  
o f  e x e c u t i o n .  The c o - p i l o t  had e x t e n s i v e  e x p e r i e n c e  l a n d i n g  
a i r p l a n e s .  Presumably  h e  knew how t o  l a n d  t h e  a i r p l a n e  he  
had t r a n s i t i o n e d  from and was c o m f o r t a b l e  d o i n g  t h a t .  Wi th  
a few more l a n d i n g s ,  I imag ine  t h a t  he  l e a r n e d  how t o  d o  
w e l l  on t h e  new one.  H e  knew what  h e  wanted - h e  j u s t  had 
t r o u b l e  making i t  come o u t  r i g h t .  T h a t ' s  a n  e r r o r  o f  
e x e c u t i o n .  
Now, t h e r e  is a n o t h e r  k i n d  of  e r r o r ,  and  t h a t  may be 
l e s s  common, b u t  h a s  become more i m p o r t a n t  a s  we've g o t t e n  
b e t t e r  a t  d e a l i n g  w i t h  t h e  f i r s t  k ind .  I ' l l  c a l l  t h e  second 
t y p e  an  e r r o r  i n  t h e  t h e o r y  t h a t  you have  a b o u t  t h e  
s i t u a t i o n .  T h e r e ' s  an  o l d  s a y i n g  t h a t  t h e r e  is n o t h i n g  s o  
p r a c t i c a l .  a s  a good t h e o r y .  T h i s  is n o t  a n  i d e a  t h a t ' s  
w i d e s p r e a d  o u t s i d e  o f  t h e  u n i v e r s i t i e s ,  b u t  I t h i n k  t h a t  i t  
c o n t a i n s  a n  i m p o r t a n t  t r u t h .  I n  any s i t u a t i o n  i n  l i f e ,  w e  
a c t  on t h e  b a s i s  of o u r  t h e o r i e s  a b o u t  what is g o i n g  on 
a round  us.  When I f i r s t  s t a r t e d  l o o k i n g  a t  what happens  i n  
c o c k p i t s ,  I s p e n t  a l o t  o f  time l o o k i n g  a t  NTSB a c c i d e n t  
r e p o r t s ,  I s t i l l  f i n d  t h o s e  t o  be a f a s c i n a t i n g  s o u r c e  o f  
i n f o r m a t i o n  a b o u t  b o t h  f l y i n g  and human d e c i s i o n  making. 
When I f i r s t  s t a r t e d  l o o k i n g  a t  them, o n e  o f  t h e  t h i n g s  I 
began  t o  n o t i c e  i n  a l o t  o f  a c c i d e n t s ,  was t h a t  p a r t  o f  t h e  
problem w a s  t h a t  t h e  crew w a s  t r y i n g  t o  p u t  t o g e t h e r  
d i f f e r e n t  p i e c e s  o f  i n f o r m a t i o n ,  v a r i o u s  and a s s o r t e d  pieces 
o f  d a t a ,  f r e q u e n t l y  unde r  s i t u a t i o n s  where  t h e y  d i d n ' t  a l l  
f i t  t o g e t h e r  i n t o  some c o h e r e n t  v i e w  o f  what  was happening .  
I n  many o f  t h e  a c c i d e n t s ,  what  was happen ing  was n o t  t h a t  
t h e y  s o l v e d  t h e  problem i n c o r r e c t l y ,  b u t  t h e y  were s o l v i n g  
t h e  wrong problem. They had  t h e  wrong t h e o r y  a b o u t  what  was 
o c c u r r i n g  t o  t h e  a i r p l a n e .  To g i v e  you j u s t  o n e  example, I 
t h i n k  a 727 was l o s t  i n  a s i t u a t i o n  where  somehow t h e  crew 
had mis sed  t h e  p i t o t  h e a t e r  on  t h e  c h e c k l i s t .  Dur ing  climb 
t h e  crew n o t i c e d  u n u s u a l l y  h i g h  airspeed r e a d i n g s ,  I ' m  
g o i n g  t o  e x a g g e r a t e  t h i s  a l i t t l e  b i t ,  b u t  t h e  crew g o t  i n t o  
t h i s  f a s c i n a t i n g  c o n v e r s a t i o n  a b o u t  g e e ,  why i n  t h e  h e l l  are 
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w e  g o i n g  s o  f a s t ,  i s n ' t  i t  amazing? And t h e n  t h e y  began t o  
d e v e l o p  t h e o r i e s  t o  a c c o u n t  f o r  why t h e y ' r e  go ing  s o  f a s t  -- 
t h e  p l a n e  was empty, t h e  wea the r  c o n d i t i o n s  were unusua l  and 
so  on. A l i t t l e  l a t e r  t h e y  w e n t  i n t o  a s t a l l ,  which t h e y  
m i s i n t e r p r e t e d  a s  a mach b u f f e t ,  I f  you t h i n k  y o u ' r e  g o i n g  
v e r y  f a s t  when your  a i r p l a n e  is g o i n g  t o  s t a l l ,  you d o n ' t  
t a k e  t h e  r i g h t  a c t i o n s ,  The crew's a c t i o n s  were r i g h t  f o r  
t h e  problem t h e y  t h o u g h t  t h e y  had ,  b u t  t h e y  were s o l v i n g  t h e  
wrong problem. T h a t  c a n  o c c u r  i n  s i t u a t i o n s  where t h e  
problem is making su re  we've d e f i n e d  t h e  r i g h t  problem. 
Once we've d e f i n e d  t h e  r i g h t  problem, t h e n  w e  g o  on t o  t h e  
problem o f  how d o  we s o l v e  it. 
N O W ,  i t  seems t o  m e  i f  w e  t h i n k  o f  t h i s  a s  Type A and 
Type B, t h a t  most  o f  t h e  t r a i n i n g  t h a t  commercial  p i l o t s  g e t  
is around i s s u e s  o f  e x e c u t i o n ,  t r a i n i n g  them t o  s o l v e  t h e  
problems t h a t  w e  u n d e r s t a n d  w e l l .  And I t h i n k  w e l l  o v e r  90 
p e r c e n t  o f  t h e  s i t u a t i o n s  t h a t  p i l o t s  e n c o u n t e r  a r e  o f  t h a t  
n a t u r e ,  I ' t s  f a i r l y  s t r a i g h t f o r w a r d .  Much o f  f l y i n g  is  n o t  
o n l y  r o u t i n e ,  b u t  i t  g e t s  d u l l ,  The problems a r e  c l e a r ,  
what  n e e d s  t o  be done  is c l e a r ,  i t ' s  j u s t  a q u e s t i o n  of 
knowing how t o  d o  i t  s k i l l f u l l y  and p r o f e s s i o n a l l y .  I t h i n k  
o u r  t r a i n i n g  h a s  done  a t remendous j o b  i n  t h e s e  a r e a s .  I t ' s  
h a r d  t o  a c h i e v e  p e r f e c t i o n  when y o u ' r e  t a l k i n g  a b o u t  humans, 
b u t  we've done  w e l l  on Type A problems.  I t h i n k  v e r y  l i t t l e  
o f  o u r  e n e r g y  h a s  been  on Type B, p a r t i a l l y  b e c a u s e  i t ' s  
l e s s  obv ious .  I t ' s  someth ing  t h a t ' s  more o b s c u r e  and i t  
t a k e s  a w h i l e  t o  b e g i n  t o  g e t  a sense of  t h e  d i f f e r e n c e  
between s o l v i n g  a problem and d e f i n i n g  a problem. 
So, i n  my i n i t i a l  e f f o r t s  t o  t r y  t o  u n d e r s t a n d  t h e  
i s s u e s  o f  c o c k p i t  r e s o u r c e  management, I came t o  t h e  i d e a  
t h a t  p i l o t s  a r e  a lways  i n  t h e  p r o c e s s  o f  d e v e l o p i n g  what I 
c a l l  a t h e o r y  of t h e  s i t u a t i o n .  And a t h e o r y  o f  t h e  
s i t u a t i o n  is b a s i c a l l y  a s e t  o f  i d e a s  t h a t  I have  i n  my head 
t h a t  s a y s  w h a t ' s  happening  r i g h t  now, w h a t ' s  happening  i n  my 
a i r p l a n e ,  w h a t ' s  happening  i n  t h e  c o c k p i t ,  what needs  t o  
happen under t h e s e  c i r c u m s t a n c e s .  I t ' s  t h a t  t h e o r y  a b o u t  
t h e  s i t u a t i o n  t h a t ' s  g o i n g  t o  i n f l u e n c e  o u r  a c t i o n s .  I ' l l  
d o  what I t h i n k  i s  s e n s i b l e  g i v e n  t h e  c o n d i t i o n s .  
One t h i n g  t h a t  I ' v e  been t r y i n g  t o  u n d e r s t a n d  is when 
is i t  most l i k e l y  t h a t  p i l o t  w i l l  have  t h e  wrong t h e o r y  -- 
w i l l  be  o p e r a t i n g  under  t h e  b a s i s  of t h e  wrong a s s u m p t i o n s  
a b o u t  what is happen ing ,  I ' v e  been he lped  i n  t h i s  by some 
o f  t h e  r e p o r t s  o u t  o f  t h e  ASRS sys tem.  I t ' s  a 'wonder fu l  
d a t a b a s e .  I t  seems t o  m e  t h a t  there ' s  a set  of c o n d i t i o n s  -- major c o n d i t i o n s  t h a t  l e a d  p e o p l e  t o  g e t  o f f  t r a c k .  One 
s e t  of c o n d i t i o n s  is d i s t r a c t i o n ,  T h e r e  is someth ing  
happening  t h a t  is p u l l i n g  p i l o t s  a t t e n t i o n  away from t h e  
c r i t i c a l  o p e r a t i o n a l  i s s u e s ,  One example t h a t  I a lways  
remember is t h e  v e r y  c h a t t y  jump s e a t i n g  c a p t a i n  i n  t h e  PSA 
a c c i d e n t  a t  San Diego. .While t h e  crew was g e t t i n g  r e p o r t s  
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a b o u t  t h e  p o s s i b i l i t y  o f  t r a f f i c  c o n f l i c t s ,  t h e r e  was a 
c a p t a i n  i n  t h e  jump s e a t  t a l k i n g  w i t h  c o n s i d e r a b l e  i n t e n s i t y  
a b o u t  t h e  company b e n e f i t s  programs.  T h a t  c o u l d  n o t  
p o s s i b l y  have  been  a h e l p f u l  f a c t o r  i n  t h a t  s i t u a t i o n .  I t  
m i g h t  have  been  a c r i t i c a l  d i s t r a c t i o n  t h a t  kept t h e  crew 
from f o c u s i n g  on more c r i t i c a l  o p e r a t i o n a l  i s s u e s .  T h e r e  
h a s  been  a s e r i e s  o f  s i m i l a r  i n c i d e n t s  and a c c i d e n t s .  
Sometimes i t ' s  a s y s t e m s  m a l f u n c t i o n ,  somet imes  i t ' s  i n  t h e  
c o c k p i t ,  somet imes  i t ' s  a c o n f u s i n g  ATC message.  I t  c a n  
even  come from t h e  c a b i n .  Someth ing  is d i s t r a c t i n g  t h e  crew 
and making i t  more d i f f i c u l t  f o r  them t o  f u n c t i o n ,  t o  d o  
what  t h e y  r e a l l y  need  t o  be d e a l i n g  w i t h .  
A s econd  set  o f  c o n d i t i o n s  h a s  t o  d o  w i t h  s t ress  o r  
h i g h  work l o a d ,  Some o f  t h e  work t h a t  NASA's done  i n  t h i s  
a rea  makes i t  v e r y  c l ea r  t h a t  a s  t h e  work l o a d  expands  i t  
g e t s  more l i k e l y  t h a t  t h e  work e x c e e d s  t h e  c a p a c i t y  o f  t h e  
crew t o  manage i t .  The crew g e t s  i n t o  t r o u b l e ,  and  b e g i n s  
t o  have  t h e  wrong i d e a s  a b o u t  w h a t f s  happen ing .  
A t h i r d  s e t  o f  c o n d i t i o n s  I t h i n k  h a v e  t o  d o  w i t h  
J a c k ' s  p h r a s e  a b o u t  i g n o r a n c e  and a need  t o  push on.  One 
k i n d  o f  s i t u a t i o n  t h a t  is o f t e n  t r o u b l e s o m e  is where t h e  
crew h a s  e x p e r i e n c e d  a f a i r  amount o f  f r u s t r a t i o n .  One o f  
t h e  c l e a r e s t  examples  i s  d e l a y s .  I was i n  an a i r p l a n e  
e a r l i e r  t h i s  summer on a d a y  i n  which I t h i n k  t h e r e  were 
t h u n d e r s t o r m s  a t  e v e r y  a i r p o r t  i n  t h e  Un i t ed  S t a t e s .  W e  s a t  
on  t h e  ground f o r  a l m o s t  two h o u r s ,  and  you c o u l d  t e l l  t h e  
c a p t a i n  was g e t t i n g  more and more f r u s t r a t e d .  W e  were g o i n g  
from N e w  York t o  Da l l a s ,  and  t h e  w e a t h e r  was bad a t  b o t h .  
The guy  was g e t t i n g  more and more angry .  H e  f i n a l l y  g o t  
a c l e a r a n c e  f o r  pushback  and  he  w a s n ' t  ab l e  t o  pushback 
b e c a u s e  m a i n t e n a n c e  was h a v i n g  problems.  H e  was f u r i o u s  
b e c a u s e  o f  t h a t .  By t h e  time m a i n t e n a n c e  was r e a d y ,  ground 
c o n t r o l  had s t o p p e d  i s s u i n g  pushback  c l e a r a n c e s .  They a s k e d  
him was h e  pushed back, and  he  s a i d  y e s ,  i n d e e d ,  h e  
c e r t a i n l y  was, even  though he  was s t i l l  a t  t h e  g a t e .  The 
r e p o r t s  s u g g e s t e d  t h a t  t h i s  was a d o u b t f u l  s i t u a t i o n  t o  even  
t a k e  o f f ,  what  seemed t o  happen was t h e  r i g h t  s t u f f  was 
coming o u t .  T h i s  g u y ' s  f i g h t e r  p i l o t  e x p e r i e n c e  was 
b e g i n n i n g  t o  r e a l l y  t a k e  h o l d ,  and  i t  was l i k e  i t  d i d n ' t  
mat te r ,  what  t h e  h e l l ,  h e  was g o i n g  t o  g e t  t h a t  a i r p l a n e  o u t  
o f  Kennedy and i n t o  t h e  a i r  no matter how many l i n e s  o f  
t h u n d e r s t o r m s  t h e r e  were. I t  was a n  i n t e r e s t i n g  e x p e r i e n c e .  
I t ' s  n o t  t h a t  t h e  r i s k  h e  r a n  was huge ,  b u t  he  s u r e  a s  h e l l  
was expand ing  t h e  r i s k  beyond what  anybody i n  t h e  a i r p l a n e ,  
I t h i n k ,  would have  wanted him t o  do. And I t h i n k  a l o t  o f  
i t  had t o  do  w i t h  he  had j u s t  s p e n t  t o o  many h o u r s  g e t t i n g  
t o o  f r u s t r a t e d  and annoyed,  and  he  was g o i n g  t o  push  on ,  
w h a t e v e r  i t  took .  
Now, a f o u r t h  s e t  o f  c o n d i t i o n s  is ambiguous o r  
m i s l e a d i n g  i n f o r m a t i o n .  T h a t  c o v e r s  a b road  r a n g e  o f  
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c i r c u m s t a n c e s ,  b u t  i t  o c c u r s  a l o t  i n  t h e  a v i a t i o n  
s i t u a t i o n .  Sometimes you g e t  m i s l e a d i n g  i n f o r m a t i o n ,  l i k e  a 
m i s l e a d i n g  c l e a r a n c e .  Sometimes you have  i n c o m p l e t e  
i n f o r m a t i o n ,  and somet imes  y o u ' r e  t r y i n g  t o  p u t  t o g e t h e r  
s e v e r a l  d i f f e r e n t  p i e c e s  o f  d a t a .  You u s u a l l y  c a n ' t  j u s t  
s i m p l y  l o o k  o u t  t h e  c o c k p i t  window and know e v e r y t h i n g  t h a t  
you need t o  know. And you c a n  wind up w i t h  a problem a s  you 
t r y  t o  p u t  t o g e t h e r  a l l  t h e  d i f f e r e n t  p i e c e s  o f  i n f o r m a t i o n .  
A c lass ic  example is t h e  TWA a c c i d e n t  a t  Round H i l l .  They 
were headed i n t o  D u l l e s  and t h e y  r e c e i v e d  an i n i t i a l  
a p p r o a c h  c l e a r a n c e .  The c a p t a i n  looked  a t  h i s  a p p r o a c h  
c h a r t  and s a i d  "You know t h i s  dumb c h a r t  s a y s  3408 t o  Round 
H i l l . "  H e  had a moment o f  d o u b t  whe the r  t o  g o  t o  1800 o r  
m a i n t a i n  3400. But he  d e c i d e d  t h a t  t h e  c o n t r o l l e r  
p re sumab ly  knew what he  s a i d .  The crew c o n t i n u e d  t o  have a 
c o n v e r s a t i o n  i n  t h e  c o c k p i t  and d e c i d e d  t o  k e e p  on  g o i n g  
down and r a n  i n t o  t h e  mounta in .  T h a t ' s  one  o f  many 
s i t u a t i o n s  where t h e  i n f o r m a t i o n  is e ~ i t h e r  m i s l e a d i n g  o r  
ambiguous.  Whenever you have  m i s l e a d i n g  o r  ambiguous 
i n f o r m a t i o n ,  y o u ' r e  f a c e d  w i t h  u n c e r t a i n t y .  I f  you have  
u n c e r t a i n t y  and you have  t o  take a c t i o n ,  t h e n  i n e v i t a b l y  
what  you have  t o  d o  is t o  d e v e l o p  some way o f  r e s o l v i n g  
u n c e r t a i n t y ,  and you d e v e l o p  a t h e o r y  t h a t  makes sense o f  i t  
a l l .  I f  your  t h e o r y  i s  r i g h t ,  your  a c t i o n  w i l l  be  r i g h t ;  i f  
your  t h e o r y  is wrong, your  a c t i o n  w i l l  be  wrong. 
You have  a p o s s i b i l i t y  t h a t  c o u l d  happen any  t ime, 
a l t h o u g h  i t ' s  more l i k e l y  t o  happen somet imes  t h a n  o t h e r s ,  
t h a t  p i l o t s  can s u d d e n l y  g e t  o f f  t h e  wrong t r a c k  where t h e i r  
t h e o r y  s i m p l y  d o e s n ' t  f i t  w i t h  t h e  r e a l i t y  o f  t h e  s i t u a t i o n .  
T h a t  h a s  i m p l i c a t i o n s  f o r  how w e  t h i n k  a b o u t  t h e  
r e s p o n s i b i l i t y  t h a t  w e  have  i n  d e v e l o p i n g  e f f e c t i v e  p i l o t s  
and d e v e l o p i n g  t r a i n i n g  t h a t  w i l l  make them SO.  And i t  
means i n  a d d i t i o n  t o  a l l  of t h e  t h i n g s  t h a t  w e  have  done  i n  
t h e  p a s t  t o  h e l p  them l e a r n  t h e  o p e r a t i o n a l  s k i l l s  and t h e  
s y s t e m s  knowledge and e v e r y t h i n g  e lse  t h a t ' s  c r i t i c a l  t o  a 
good p r o f e s s i o n a l  w e  a l s o  f a c e  a n o t h e r  s e t  o f  i s sues  t h a t  
a r e  more d i f f i c u l t  t o  d e a l  w i t h  b e c a u s e  what we're r e a l l y  
t a l k i n g  a b o u t  h e r e  is t h e  r e s i d u a l  u n c e r t a i n t y .  I t ' s  
e v e r y t h i n g  t h a t  w e  d o n ' t  y e t  u n d e r s t a n d  w e l l .  And t h a t  
i n c l u d e s  t h e  unusua l  s e t  o f  c i r c u m s t a n c e s ,  t h e  s u r p r i s i n g  
c i r c u m s t a n c e s ,  t h e  s i t u a t i o n  t h a t  nobody e v e r  was q u i t e  a b l e  
t o  a n t i c i p a t e ,  o r  a l l  t h e  p l a c e s  where someth ing  h a s  g o n e  
wrong s o  now t h e r e ' s  u n c e r t a i n t y  i n  t h e  env i ronmen t  a n d  t h e  
crew h a s  t o  f i n d  some way t o  n e g o t i a t e  t h r o u g h  t h a t  
u n c e r t a i n t y .  And t r a i n i n g  programs h a v e  r e a l l y ,  I t h i n k ,  
p u t  l i t t l e  emphas i s  on  how d o  you t r a i n  p e o p l e  t o  d e a l  w i t h  
u n c e r t a i n t y .  
T h e r e  is a second major  f a c t o r  t h a t  c o n t r i b u t e s ,  I 
t h i n k ,  t o  e r r o r s .  I was impressed  when I f i r s t  s t a r t e d  
working  w i t h  p i l o t s  t h a t  i n  c e r t a i n  ways t h e y ' r e  j u s t  l i k e  
o t h e r  managers .  The b u l k  o f  my work h a s  been  working w i t h  
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manager s  a round  how you l e a d  e f f e c t i v e l y  o r  how d o  you 
manage w e l l .  I n e v e r  t h o u g h t  u n t i l  I l o o k e d  a t  i t  t h a t  i n  
some ways what g o e s  o n  i n  a c o c k p i t  is v e r y  p a r a l l e l ,  e v e n  
though  i n  some ways i t ' s  v e r y  d i f f e r e n t .  And o n e  v e r y  
s i g n i f i c a n t  pa ra l l e l  h a s  t o  d o  w i t h  o n e  o f  t h e  most 
u n i v e r s a l  phenomena t h a t  w e  have  found i n  working w i t h  
. managers .  L e t  m e  i n t r o d u c e  i t  w i t h  a l i t t l e  s t o r y .  
T h i s  g o e s  back t e n  y e a r s .  A c o l l e a g u e  o f  mine  was 
d o i n g  a semina r  on  l e a d e r s h i p  f o r  c h i e f  e x e c u t i v e s  i n  medium 
s i z e  compan ies ,  and w e  had a g r o u p  o f  t e n  s u c h  p e o p l e  who 
were g o i n g  to come t o  a two and a h a l f  d a y  seminar on how d o  
you l e a d  medium s i z e  companies ,  And w e  knew t h a t  i n  working 
w i t h  t h i s  k ind  of g r o u p ,  a v e r y  h i g h  power,  v e r y  demanding 
g r o u p ,  t h e y  would come and s a y ,  "Show u s  someth ing  good." 
I f  i t  w a s n ' t  good,  we'd b e  i n  t r o u b l e ,  W e  f i g u r e d  w e  needed 
someth ing  t h a t  would make s e n s e  t o  them, t h a t  t h e y  would 
c o n s i d e r  w a s  c r e d i b l e  and went  beyond a few c r a z y  ideas  from 
academicians. So w e  asked e a c h  o f  them -- e a c h  was 
p r e s i d e n t  o f  a medium s i z e  campany -- t o  send  u s  a t a p e  
r e c o r d i n g  of him l e a d i n g  a m e e t i n g ,  W e  s a i d  you c h o o s e  t h e  
m e e t i n g ,  - j u s t  g i v e  u s  someth ing  t h a t  you t h i n k  is  
r e p r e s e n t a t i v e  of your  l e a d e r s h i p  i n  your  o r g a n i z a t i o n ,  
From e a c h  o f  them w e  g o t  o n e  o f  t h e s e  r e c o r d i n g s ,  and we 
went  t h r o u g h  them, and  we  d i d  a l i t t l e  b i t  o f  what B i l l  was 
s a y i n g  A S R S  d o e s  w i t h  t h e i r  r e p o r t s ,  w e  d e - i d e n t i f i e d  them. 
W e  t o o k  o u t  t h e  name o f  t h e  company, t h e  names o f '  t h e  
p e o p l e ,  and a l l  of  t h e  s p e c i f i c s  o f  a s i t u a t i o n ,  and  w e  made 
up t y p e  s c r ip t s ,  n o t  t h e  whole  t a p e ,  b e c a u s e  an h o u r ' s  w o r t h  
o f  t a p e  is a l o t  o f  p a g e s ,  b u t  w e  made a b o u t  20 and 2 5  page  
cases  f o r  e a c h  o f  t h e s e  t e n  p e o p l e  o f  e x c e r p t s  o u t  o f  t h e  
m e e t i n g s .  And w e  l a b e l e d  them Case  A, Case E), Case C, and  
s o  on. They a r r i v e d  a t  t h e  c o n f e r e n c e ,  t h e y  g o t  l i t t l e  
l o o s e - l e a f  b i n d e r s  w i t h  t h e s e  cases i n  them, t h e y  went o f f  
t o  t h e i r  rooms, and  t h e y  r e a d  them w i t h  f a s c i n a t i o n ,  I t  may 
n o t  sound l i k e  t h e  most  e x c i t i n g  way t o  spend  a n  e v e n i n g ,  
b u t  t h e s e  g u y s  t h o u g h t  i t  was t e r r i f i c ,  They r e a l l y  j u s t  
dug i n t o  t h a t  and  read l a t e  i n t o  t h e  n i g h t .  
T h e r e  were a v a r i e t y  o f  r e a s o n s  why t h e y  were 
f a s c i n a t e d ,  a c o u p l e  o f  which w e  h a d n ' t  p r e d i c t e d ,  b u t  we 've 
found s i n c e  were n o t  un ique ,  One  was t h a t  i n  e v e r y  case 
where t h e y ' d  e v e r  m e t  e a c h  o t h e r  t h e y  c o u l d  i d e n t i f y  e a c h  
o t h e r ' s  cases, Not a l l  of them knew e a c h  o t h e r ,  b u t  a 
number o f  them had m e t  t h r o u g h  t r a d e  g r o u p s  o r  c o n v e n t i o n s  
and  so on. They d i d n ' t  know e a c h  o t h e r  w e l l ,  b u t  i n  e v e r y  
case where t h e y ' d  e v e r  m e t ,  t h e y  were able  t o  i d e n t i f y  e a c h  
o t h e r ' s  cases. 
Q u e r y ,  how d i d  t h e y  d o  t h a t ?  what  d o  you t h i n k ?  S t y l e  
is t h e  answer.  T h a t  is, i n  e v e r y  case t h e  i n d i v i d u a l ' s  
management s t y l e  w a s  l i k e  a b e h a v i o r a l  f o o t p r i n t ,  and  
wherever  t h e  p e r s o n  w e n t ,  you c o u l d  see t h a t  b e h a v i o r a l  
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f o o t p r i n t  and c o u l d  s a y  "aha t h i s  is s o  and so." I n  some 
cases i t  w a s  d r a m a t i c a l l y  c l e a r  -- w e  had one guy  whose way 
o f  l e a d i n g  a t  m e e t i n g s  was blame and k i c k  ass, I g u e s s  would 
b e  a way of l o o k i n g  a t  i t ,  o r  s h o u t  and k i c k  ass:  "Goddam 
i t ,  Tommy, you a c t "  4- a s  h e ' s  t a l k i n g  t o  h i s  v i c e  p r e s i d e n t  -- "you ac t  l i k e  I'm a s k i n g  you t o  c l imb M t .  E v e r e s t .  I ' m  
t e l l i n g  you t h e s e  a r e  t h e  sa les  t a rge t s  and y o u ' r e  g o i n g  t o  
meet them." So everybody looked  a t  t h a t  and s a i d  hey ,  
t h a t ' s  Alan, who else would l e a d  a m e e t i n g  l i k e  t h a t .  O the r  
c a s e s  were more s u b t l e ,  b u t  what w a s  i n t e r e s t i n g  was t h a t  
t h e y  were a b l e  t o  see it. 
NOW, i f  you c a n  do  t h a t ,  what d o e s  i t  t e l l  you? I t  
t e l l s  you t h a t  t h e r e ' s  a t remendous amount o f  s t a b i l i t y  i n  
t h a t  b e h a v i o r a l  f o o t p r i n t ,  t h a t  p e o p l e ' s  b e h a v i o r a l  
f o o t p r i n t  shows s u b s t a n t i a l  c o n s i s t e n c y  o v e r  a p e r i o d  of 
t i m e ,  and you can t r a c k  them. So t h a t  was t h e  f i r s t  t h i n g  
t h a t  was i n t e r e s t i n g ,  
The second t h i n g  t h a t  was i n t e r e s t i n g  was t h a t  t o  a man 
i t  w a s  a b s o l u t e l y  unanimous a f t e r  r e a d i n g  a l l  t h e  c a s e s  t h e y  
had t h i s  e x h i l a r a t i n g  f e e l i n g  t h a t  was s o r t  o f  "Thank God, I 
produced  t h e  one  example o f  e f f e c t i v e  l e a d e r s h i p . "  They were 
a l l  s i n c e r e l y  conv inced ,  and a t  t h e  same time, t h e y  were 
amazed a t  how bad some o f  t h e s e  o t h e r  guys  were, They were 
t h i n k i n g ,  " I I m  s u r p r i s e d  t h e  company makes money t h e  way 
t h i s  g u y  l e a d s  meetings. How c a n  t h e y  e v e r  make a d e c e n t  
d e c i s i o n .  T h i s  is t e r r i b l e . "  
So w e  d i d  t h e  seminar  by g o i n g  t h r o u g h  a c a s e  a t  a 
t i m e ,  and f o r  a b o u t  t h e  f i r s t  t h r e e  o r  f o u r  c a s e s ,  e a c h  t i m e  
we'd s t a r t  up, t h e  guy  who'd p r e s e n t  i t ,  would j u s t  s o r t  o f  
b r i e f l y  d e s c r i b e  t h e  s i t u a t i o n  and t a l k  and s a y  a few t h i n g s  
a b o u t ,  "Well, a 5  you know, I p r o b a b l y  d i d n ' t  do  t h i s  q u i t e  
a s  w e l l  a s  I c o u l d  have ,  b u t  o v e r a l l  I f e e l  p r e t t y  good 
a b o u t  it." And t h e n  he would s i t  and smile w a i t i n g  f o r  t h e  
compl imen t s  t o  come. And t h e y  n e v e r  came. I t  t o o k  a b o u t  
t h r e e  o r  f o u r  o f  t h o s e  b e f o r e  p e o p l e  began t o  see t h a t  t h e r e  
was a p a t t e r n  t h a t  was e s t a b l i s h i n g  i t s e l f .  Each of  t h e  
p e o p l e  was hoping  f o r  t h e  a c c o l a d e .  H e  w a s n ' t  go ing  t o  g e t  
i t .  
One o f  t h e  t h i n g s  t h a t  t h e y  r e a l i z e d  a s  a r e s u l t  o f  
t h a t  s emina r  was t h a t  t h e r e  was a l o t  a b o u t  what t h e y  d i d  
t h a t  was s t a n d a r d ,  i t  was a b s o l u t e l y  p r e d i c t a b l e ,  b u t  t h e  
i n d i v i d u a l  d i d n ' t  know i t .  Tha t  is, t h e y  d i d n ' t  r e a l l y  know 
a b o u t  t h e i r  own l e a d e r s h i p  s t y l e ,  even  though t h e i r  
l e a d e r s h i p  s t y l e  was w e l l  deve loped  and had been known t o  
o t h e r s  f o r  a l o n g  t i m e .  
W e l l ,  a s  I ' v e  t a l k e d  t o  p i l o t s ,  t h e  same s i t u a t i o n ,  I 
t h i n k ,  is t r u e .  It 's a s  t rue  o f  a i r l i n e  p i l o t s  a s  i t  is o f  
o t h e r  p e o p l e ,  t h a t  t h e r e  a r e  a v a r i e t y  o f  s i t u a t i o n s  i n  
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which  w e  t h i n k  we know what  we're d o i n g  and  r e a l l y  d o n ' t .  
I t  is  most  l i k e l y  t o  o c c u r  i n  a c o u p l e  o f  c o n d i t i o n s .  One 
i s  when w e  a re  unde r  s t ress .  One o f  t h e  t h i n g s  w e  know is  
t h a t  when a p e r s o n  is  under  s t r e s s ,  t h e y  a r e  more l i k e l y  t o  
b e  d o i n g  someth ing  t h a t  is d i f f e r e n t  from what t h e y  t h i n k  
t h e y ' r e  d o i n g .  A t r emendous  amount o f  e r r o r  unde r  s t r e s s f u l  
c o n d i t i o n s  o c c u r s  b e c a u s e  p e o p l e  s i m p l y  a r e n ' t  d o i n g  what  
t h e y  t h o u g h t  t h e y  were. 
S e c o n d l y ,  i t ' s  more l i k e l y  t o  o c c u r  i n  t h e  more 
ambiguous ,  s o f t e r ,  more s u b j e c t i v e  areas  l i k e  management 
s t y l e .  I t ' s  l e s s  l i k e l y  t o  o c c u r  i n  c o n c r e t e ,  e a s y  t o  
d e f i n e  s k i l l  a reas .  So t h a t  i f  you a p p l y  t h a t  t o  p i l o t s ,  
what  i t  s u g g e s t s  i s  t h a t  b e c a u s e  o f  t h e  s o p h i s t i c a t i o n  t h a t  
p i l o t  t r a i n i n g  h a s  a c h i e v e d  f o r  many o f  t h e  b a s i c  s k i l l s  
t h a t  p i l o t s  need t o  have  -- i n  f a c t ,  t h e y  know what t h e y ' r e  
d o i n g .  I f  t h e y  d o n ' t  t h e y  f i n d  i t  o u t  e v e r y  time t h e y  g o  
back  f o r  t h e  r e c u r r e n t  t r a i n i n g .  A s i m u l a t o r  c a n  t e l l  you a 
l o t  a b o u t  whe the r  o r  n o t  y o u ' r e  d o i n g  what  you t h i n k  y o u ' r e  
d o i n g .  B u t  when you g e t  i n t o  t h e  a r e a s  o f  communica t ions ,  
o f  r e s o u r c e  management, t h e  a r e a  o f  i n f o r m a t i o n  t r a n s f e r ,  o f  
how w e  t a k e  i n  i n f o r m a t i o n  and how w e  communicate 
i n f o r m a t i o n  t o  o t h e r s  a round  u s ,  t h e  p r o b a b i l i t i e s  a r e  much 
h i g h e r  t h a t ,  i n  f a c t ,  p i l o t s  a r e  unaware o f  what t h e y  do.  
N O W ,  t h i s  h a s  become c r i t i c a l  i n  a number o f  b o t h  i n c i d e n t s  
and  a c c i d e n t s .  One p l a c e  i t  shows up i s  i n  t h e  l a r g e  number 
o f  cases  i n  which t h e  c a p t a i n  was headed down a p a r t i c u l a r  
p a t h .  Someone i n  t h e  c o c k p i t ,  a t  l e a s t  knew, and i n  some 
c a s e s  t r i e d  t o  g i v e  a h i n t  t o  t h e  c a p t a i n  t h a t  maybe t h e  
p a t h  he  was headed down was n o t  t h e  r i g h t  one.  You're  
p r o b a b l y  a l l  f a m i l i a r  w i t h  a v a r i e t y  o f  t h o s e ,  l i k e  t h e  
a c c i d e n t  i n  Mexico C i t y .  The c a p t a i n  t r i e d  t o  l a n d  on o n e  
runway, and t h e  c o - p i l o t  was t r y i n g  t o  t e l l  him,  "Hey, 
y o u ' r e  n o t  headed i n  t h e  r i g h t  d i r e c t i o n . ' '  The re  a r e  many 
s i m i l a r  a c c i d e n t s .  And i f  you a s k  why t h o s e  o c c u r ,  i t ' s  
v e r y  i n t e r e s t i n g .  I f  you read a c c i d e n t  r e p o r t s ,  you f i n d  a 
s e r i e s  o f  s i t u a t i o n s  i n  which t h e  c a p t a i n  i s n ' t  l i s t e n i n g ,  
a n d  f r e q u e n t l y  t h e  j u n i o r  crew members a r e n ' t  t a l k i n g  v e r y  
c l e a r l y ,  s o  i t ' s  a two-sided s i t u a t i o n .  The c a p t a i n  i s n ' t  
r e a l l y  t r y i n g  v e r y  h a r d  t o  l e a r n  what o t h e r  p e o p l e  have  t o  
s a y ,  and o f t e n  t h e y ' r e  b e i n g  v e r y  c a r e f u l  o r  v e r y  g u a r d e d  
a b o u t  what i t  i s  t h e y ' r e  t r y i n g  t o  g e t  t h r o u g h  t o  t h e  
c a p t a i n .  
N o w ,  I ' v e  t a l k e d  t o  a l o t  o f  c a p t a i n s  a b o u t  t h a t ,  and  
I ' v e  t a l k e d  t o  a l o t  o f  c o - p i l o t s  a b o u t  t h a t ,  and a l l  t h e  
o n e s  I ' v e  t a l k e d  t o  w o u l d n ' t  make t h o s e  m i s t a k e s .  T h e y ' r e  
a b s o l u t e l y  su re  t h e y  w o u l d n ' t  d o  it .  I n  f a c t ,  I t a l k e d  t o  a 
l o t  o f  c a p t a i n s  a b o u t  t h e i r  l e a d e r s h i p  s t y l e ,  and  a l l  of  
them a r e  w e l l  above  a v e r a g e  l e a d e r s .  I ' v e  n e v e r  r u n  i n t o  a 
be low a v e r a g e  l e a d e r .  I ' v e  a l s o  t a l k e d  t o  some o f  t h e  
j u n i o r  crew members o f  some o f  t h o s e  above  a v e r a g e  l e a d e r s  
who d o n ' t  a g r e e  t h a t ,  i n  f a c t ,  t h e y ' r e  d e a l i n g  w i t h  a n  above  
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a v e r a g e  l e a d e r .  I n  o t h e r  c a s e s  t h e y  do  a g r e e .  T h a t  is, 
t h e r e  a r e  c a s e s  where t h e  c a p t a i n ' s  c o n f i d e n c e  i n  h i s  own 
l e a d e r s h i p  is w e l l  v a l i d a t e d  by t h e  p e o p l e  around h im.  But 
o n e  o f  t h e  t h i n g s  t h a t  I ' v e  s e e n  r e p e a t e d l y  is cases where 
t h e  way t h e  c a p t a i n  t a l k s  a b o u t  how h e  l e a d s ,  and how h e  
manages t h e  crew i s  n o t  what  I see a s  I watch him f l y ,  and 
i t ' s  n o t  what h i s  j u n i o r  crew members see a s  t h e y  watch h im 
f l y .  And t h a t  k i n d  of  g a p ,  t h a t  i n c o n s i s t e n c y  between what 
t h e  c a p t a i n  t h i n k s  h e ' s  d o i n g  and p a r t i c u l a r l y  how h e  t h i n k s  
h e ' s  l e a d i n g  is o n e  of t h e  t h i n g s  t h a t  p roduces  t h e  problem. 
I ' v e  t a l k e d  t o  a l o t  o f  j u n i o r  crew members a b o u t  t h e s e  
c a s e s  where t h e  c a p t a i n  f l e w  i n t o  d i s a s t e r  and t h e  j u n i o r  
crew was k ind  of s h y  a b o u t  b r i n g i n g  i t  up. Again,  t h e  
p e o p l e  I ' v e  t a l k e d  t o  wou ldn ' t  l e t  t h a t  happen. I mean, 
t h e y ' r e  v e r y ,  v e r y  c l e a r  a b o u t  t h i s ,  You know, "Hey my a s s  
g o e s  w i t h  h i s ,  no way I ' m  go ing  t o  l e t  t h a t  s o n  o f  a b i t c h  
f l y  m e  i n t o  t h e  ground."  And one o f  t h e  issues  t h a t  comes 
up here is  w e l l ,  i f  nobody would d o  i t ,  why d o e s  i t  happens? 
And I t h i n k  p a r t  o f  why i t  happens is t h a t  i n  terms o f  o u r  
own p e r c e p t i o n s  o f  o u r s e l v e s ,  o u r  espoused  t h e o r y  a b o u t  
o u r s e l v e s ,  a l l  of  u s  b e l i e v e  t h a t  what  w e  would do  under  
t h o s e  c i r c u m s t a n c e s  would be  e f f e c t i v e .  For many o f  u s  
we're r i g h t ,  and f o r  some o f  u s  we're n o t  r i g h t ,  Un les s  
we're g i v e n  some h e l p  somewhere th rough  t h e  t r a i n i n g  
program t h a t  w e  u n d e r t a k e  i n  t h e  c o u r s e  o f  d e v e l o p i n g  o u r  
p i l o t i n g  s k i l l s ,  i t  may b e  t h a t  w e ' l l  n eve r  l e a r n  f o r  su re  
u n t i l  we're i n  a c r i t i c a l  s i t u a t i o n ,  and t h e n  i t ' s  t o o  l a t e .  
T h a t ' s  l e d  m e  t o  t h i n k  t h a t  t h e  whole a r e a  of c o c k p i t  
r e s o u r c e  management is ,  i n  f a c t ,  one  of  t h e  l a s t  ma jo r  
f r o n t i e r s  i n  a v i a t i o n  s a f e t y .  The k i n d s  o f  t r a i n i n g  t h a t  w e  
g i v e  p i l o t s  needs  t o  t a k e  a c c o u n t  o f  b o t h  o f  t h e  ma jo r  
issues t h a t  I ' v e  t a l k e d  a b o u t .  One h a s  t o  do  w i t h  t r a i n i n g  
p i l o t s  t o  b e  a l e r t  t o  t h e  p o s s i b i l i t y  t h a t  t h e r e  w i l l  be  
times when you may have  t h e  wrong s e t  o f  a s s u m p t i o n s  a b o u t  
what  is go ing  o n ,  and f o r  them t o  b e  a l e r t  t o  a c o u p l e  of 
t h i n g s ,  One is t h e  c l u e s  t h a t  maybe you have t h e  wrong 
t h e o r y  a b o u t  what  is g o i n g  on. I n  most of t h e  c a s e s  t h a t  
I ' v e  s e e n  one  o r  b o t h  o f  two c l u e s  is p r e s e n t .  One is  
anomaly -- a l l  t h e  i n f o r m a t i o n  d o e s n ' t  add up, t he re ' s  some 
p i e c e  o f  d a t a  t h a t ' s  i n c o n s i s t e n t  w i t h  your  v iew o f  w h a t ' s  
g o i n g  on. In  many o f  t h e  c a s e s  where  p i l o t s  a r e  o p e r a t i n g  
on  t h e  wrong a s s u m p t i o n s ,  t h e r e ' s  some kind of  anomaly 
o c c u r r i n g .  Another  t h i n g  is some k ind  of c h a l l e n g e  o r  a t  
l e a s t  nudge from o t h e r  members oE t h e  crew t h a t  maybe what 
y o u ' r e  d o i n g  is o f f  t a r g e t ,  I n  most o f  t h e  s i t u a t i o n s  where 
p e o p l e  have  gone  o f f  o n  t h e  wrong program, one  o r  b o t h  o f  
t h o s e  t h i n g s  was p r e s e n t ,  And i n  o r d e r  f o r  t h a t  k ind  of 
a c c i d e n t  t o  become l e s s  common, I t h i n k  o n e  t h i n g  t h a t  n e e d s  
t o  happen is a l l  p i l o t s  need t o  b e  more aware t h a t  t h e y  make 
m i s t a k e s ,  t o  g e t  beyond t h e  a s sumpt ion  t h a t  t o  make one is 
t h e  wrong t h i n g ,  "1 n e v e r  want anybody t o  see it ,  and by 
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God, i f  anybody e v e r  t r i e s  t o  t e l l  m e  t h a t  I made one ,  1'11 
t e l l  them a b o u t  what a good p i l o t  I am." 
w i t h i n  c o c k p i t s  t h a t  everybody assumes t h a t  p a r t  o 
i s  t o  h e l p  each  o t h e r  make s u r e  t h a t  w e  d o n ' t  do  t 
t h a t  a s  a s e n i o r  crew member i n  a c o c k p i t ,  
a b s o l u t e  o b l i g a t i o n  t o  t r y  t o  make su re  t h a t  I u t i  
i n f o r m a t i o n  t h e  j u n i o r  crew members c a n  p r o v i  
j u n i o r  crew member, i f  I t h i n k  there  is a problem,  I have  an  
o b l i g a t i o n  t o  make s u r e  t h a t  t h e  c a p t a i n  h a s  an o p p o r t u n i t y  
t o  u s e  t h a t  i n f o r m a t i o n .  
The second is t o  make  i t  p a r t  o f  s t a n d a r d  p r a c t i c e  
I t h i n k  t h a t  o v e r  t i m e  i t ' s  g o i n g  t o  become e s s e n t i a l  
f o r  a l l  o f  t h e  c a r r i e r s  t o  d e v e l o p  more o b j e c t i v e  ways o f  
a p p r o a c h i n g  t h i s  i s s u e .  The most  deve loped  program t h a t  I 
am f a m i l i a r  w i t h  is U n i t e d ' s  e f f o r t .  I ! m  p r o b a b l y  more 
i n d e p e n d e n t  i n  t h i s  a r e a  t h a n  Ed is. H e  and I d i d  n o t  
a lways  a g r e e .  The program b a s i c a l l y  h a s  s e v e r a l  major  
e lements  t o  it. I t  began w i t h  a home-study course- -  a s e t  
o f  w r i t t e n  m a t e r i a l s  f o r  p i l o t s  t o  r ead .  I t h i n k  t h a t  had 
some d e g r e e  o f  u t i l i t y  i n  g e t t i n g  p e o p l e  f a m i l i a r  w i t h  t h e  
a r e a ,  a l t h o u g h ,  a s  J a c k  was s a y i n g  e a r l i e r ,  t h e r e  is  t h e  
h o r s e - w a t e r i n g  problem. I t ' s  a r e a l  one h e r e  i n  terms o f  
g e t t i n g  p i l o t s  t o  r ead  v e r y  d e e p l y  t h e  t o p i c  i n  t h e i r  s p a r e  
t i m e .  So i f  you u s e  w r i t t e n  m a t e r i a l ,  i t  needs  t o  b e  s t u f f  
t h a t  is i n t e r e s t i n g  enough and a t t r a c t i v e  enough t h a t  
t h e y ' r e  w i l l i n g  t o  r ead  i t .  B u t  t h a t ' s  o n l y  a s m a l l  s t a r t ,  
b e c a u s e  a t  mos t ,  i t  c a n  g e t  p e o p l e  t h i n k i n g  d i f f e r e n t l y  
a b o u t  t h e  i s s u e .  
P a r t  o f  t h e  problem h a s  been  t h a t  i t ' s  been g r a d u a l l y  
dawning on many i n  t h e  i n d u s t r y  t h a t  t h e  i s s u e  is r e a l l y  
i m p o r t a n t .  Even i n  t h e  p a s t  y e a r  when I ' v e  t a l k e d  t o  
p i l o t s ,  t h e r e  a r e  s t i l l  a number o f  p i l o t s  who a r e  y e t  t o  b e  
conv inced  of t h e  impor t ance .  T h e r e  a r e  f a r  more b e l i e v e r s  
t h a n  t h e r e  were y e a r s  ago ,  b u t  t h e r e  a re  s t i l l  some 
s k e p t i c s  . 
The second p a r t  o f  t h e  program t h a t  Uni ted  developed  
i n v o l v e d  b r i n g i n g  p e o p l e  t o g e t h e r  i n  s e m i n a r s  t o  g e t  them 
l o o k i n g  a t  t h e  i s s u e s  of  command and l e a d e r s h i p  and l o o k i n g  
a t  t h e m s e l v e s  a s  commanders and l e a d e r s .  P a r t i c i p a n t s  g e t  
f eedback  from f e l l o w  p i l o t s  a b o u t  how t h e y  r e a l l y  l e a d .  And 
I t h i n k  t h a t ' s  a t r emendous ly  u s e f u l  i d e a .  Not t h a t  you 
h a v e  t o  do  i t  t h e  way Uni ted  d o e s  i t ,  b u t  you need someth ing  
t h a t  g e t s  p e o p l e  i n t o  a s e t t i n g  where t h e y  work w i t h  f e l l o w  
p i l o t s  and look  s e r i o u s l y  a t  i s s u e s  o f  l e a d e r s h i p  i n  t h e  
c o c k p i t .  How do  you make d e c i s i o n s  i n  t h e  c o c k p i t ?  How can  
w e  do  t h a t  b e t t e r ?  And s o  look  s e r i o u s l y  a t  myse l f  and what 
is my approach  t o  managing t h e  c o c k p i t .  I t h i n k  t h a t ' s  
i m p o r t a n t  . 
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The f i n a l  p a r t  o f  what Uni ted  is d o i n g ,  and I t h i n k  
i t ' s  t h e  p a r t  t h a t  is r e a l l y  c r i t i c a l  -- I t h i n k  you c o u l d  
d r o p  a l m o s t  a n y t h i n g  e l se ,  and i f  y o u ' l l  do  t h e  l a s t  p a r t  
wel l ,  t h a t ' s  where t h e  b a s i c  l e a r n i n g  n e e d s  
t o  b e g i n  t o  i n t e g r a t e  l e a d e r s h i p ,  command, 
management i n t o  r e c u r r e n t  t r a i n i n g ,  and p a r t i c u l a r l y  
b r i n g  i t  i n t o  t h e  LOFT s c e n a r i o s .  U n i t e d ' s  a b i l i t y  t o  g e t  
t h e  p i l o t s  t o  s i t  s t i l l  f o r  t h e  v i d e o  i n  t h e  s i m u l a t o r s  was 
a key s t e p .  When p e o p l e  were f i r s t  t a l k i n g  a b o u t  i t ,  i t  
w a s n ' t  a t  a l l  c l e a r  t h a t  t h a t  c o u l d  e v e r  happen. I was s o  
d e l i g h t e d  t h a t  t h e y  were a b l e  t o  d e v e l o p  enough t r u s t  
between t h e  management and t h e  p i l o t s  i n  t h a t  p a r t i c u l a r  
s i t u a t i o n  t o  c o n v i n c e  them t h a t  i t  was g o i n g  t o  b e  used i n  a 
way s i m i l a r  t o  what  ASRS is  f o r .  T h a t  t h e  p u r p o s e  is n o t  
t o  pun i sh  you. The p u r p o s e  is t o  convey  some i n f o r m a t i o n  
t h a t  c a n  be t r emendous ly  u s e f u l  f o r  your  l e a r n i n g .  More 
t h a n  95 p e r c e n t  of t h e  s i t u a t i o n s  t h a t  o c c u r  i n  an  a i r l i n e  
c o c k p i t  r e a l l y  d o n ' t  p r e s e n t  t h e  key management q u e s t i o n s :  
Do you have  t h e  r i g h t  problem d e f i n e d ?  Do you r e a l l y  have  
t h e  r i g h t  t h e o r y  a b o u t  w h a t ' s  g o i n g  on? They m o s t l y  o c c u r  
i n  t h o s e  v e r y  d i f f i c u l t  h i g h  s t r e s s  s i t u a t i o n s .  
The  n ice  t h i n g  a b o u t  t h e  s i m u l a t o r  is  t h a t  you c a n  
c r e a t e  t h o s e  same s i t u a t i o n s  where p e o p l e  a r e  most l i k e l y  t o  
make t h e  k i n d s  o f  e r r o r s  t h a t  I ' v e  been t a l k i n g  a b o u t .  
Those a r e  t h e  s i t u a t i o n s  i n  which p e o p l e  a r e  most l i k e l y  n o t  
t o  d o  what t h e y  t h i n k  t h e y ' r e  d o i n g .  My f a v o r i t e  example of 
t h i s  is I was wa tch ing  a crew g o i n g  t h r o u g h  t h e  s i m u l a t o r  
c h e c k ,  and t h e  c a p t a i n  had been asked had he  had much 
e x p e r i e n c e  w i t h  t h e  coup led  moni tored  approach .  And h e  s a i d  
no,  h e  r e a l l y  h a d n ' t .  And t h e  i n s t r u c t o r ,  "You s h o u l d  t r y  
it." So t h e  c a p t a i n  and t h e  c o - p i l o t  t a l k e d  a b o u t  how t h e y  
were g o i n g  t o  do t h i s .  "When w e  r e a c h  d e c i s i o n  h e i g h t " ,  
s a i d  t h e  C a p t a i n ,  I ' l l  e i t h e r  s a y  "go a round , "  or " I ' v e  g o t  
it." The c o - p i l o t  s a i d ,  " F i n e . "  A s  t h e y  made t h e  approach ,  
e v e r y t h i n g  was g o i n g  v e r y  w e l l .  They r eached  d e c i s i o n  
h e i g h t .  The c a p t a i n  looked  o u t  t h e  window and s a i d ,  i n  h i s  
b e s t  command v o i c e ,  "Land t h e  a i r p l a n e . "  The  c o - p i l o t  was 
n o t  e x p e c t i n g  t h a t  p a r t i c u l a r  i n s t r u c t i o n  -- h e  knew t h a t  
w a s n ' t  what was supposed t o  happen,  s o  h e  looked  a t  t h e  
c a p t a i n .  The c a p t a i n  looked  back a t  him. They looked  a t  
each o t h e r  w h i l e  t h e  s i m u l a t o r  c o n t i n u e d  t o  d e s c e n d .  
F i n a l l y  t h e  c a p t a i n  s a i d ,  "Whoops, okay ,  I ' v e  g o t  it." H e  
l a n d e d  t h e  s i m u l a t o r  okay ,  b u t  i t  was n o t  e x a c t l y  how t h e y  
wanted i t  t o  happen.  
I t  was a case i n  which t h e  c a p t a i n  was a b s o l u t e l y  c l e a r  
i n  advance  a b o u t  what  h e  was g o i n g  t o  do. H e  s a i d ,  he re ' s  
what I ' l l  do ,  b u t  when h e  g o t  i n t o  t h e  a c t u a l  s i t u a t i o n  he  
d i d n ' t  do  i t .  P a r t i c u l a r l y  when you have some r e c o r d  of  i t  
t h a t  t h e  p i l o t s  a r e  a b l e  t o  look  a t ,  t h e  s i m u l a t o r  p r o v i d e s  
p e o p l e  t h a t  o p p o r t u n i t y  t o  r e a l l y  see themse lves  i n  a c t i o n  
i n  t h e  most d i f f i c u l t  s i t u a t i o n s  t h a t  t h e y ' r e  l i k e l y  t o  
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e n c  o un t e  r . 
I t h i n k  t h a t  t h e  se t  o f  issues t h a t  y o u ' r e  t r y i n g  t o  
a d d r e s s  h e r e  a r e  c r i t i c a l .  I am a lways  impressed  a t  t h e  
d i f f i c u l t i e s  o f  d e v e l o p i n g  e f f e c t i v e  approaches '  t o  t h e  
problem, p a r t i c u l a r l y  b e c a u s e  o f  t h e  economic c o n s t r a i n t s  
t h a t  I have  f e l t  a r e  f a r  and away t h e  b i g g e s t  problem t o  
r e a l l y  do  t h i s  w e l l ,  I t h i n k  w e  a r e  g e t t i n g  a much b e t t e r  
h a n d l e  on t h e  problem,  I t h i n k  we've l e a r n e d  a t remendous 
amount a b o u t  how t o  b e t t e r  t r a i n  i n  these a r e a s ,  and  I t h i n k  
t h a t  p r i m a r i l y  t h e  t h i n g  t h a t  g e t s  i n  t h e  way i s  t o  b e  a b l e  
" t o  f r e e  up enough o f  t h e  r e s o u r c e s  so  t h a t  w e  c a n  r e a l l y  d o  
t h e  k i n d  o f  t r a i n i n g  t h a t ' s  n e c e s s a r y .  A s  Jack was s a y i n g  
e a r l i e r ,  t h e  c o n v e r s e  o f  t h a t  same c o i n  is  t h a t  t h e  c o s t s  o f  
a n  a c c i d e n t  a r e  much, much h i g h e r ;  s o  I t h i n k  i t ' s  wor th  t h e  
i n v e s t m e n t  , 
L e t  m e  see i f  t h e r e  a r e  q u e s t i o n s ,  
DISCUSS I O N  
CAPT. RENTHAM: J a c k  Bentham, Metro A i r l i n e s .  Could 
you go  th rough  some o f  t h e  s u g g e s t i o n s  t h a t  you made t o  
'United t h a t  t h e y  d i d  n o t  i n c l u d e  i n  t h e i r  program? T h i s  is 
n o t  t o  c r i t i q u e  your  Uni ted  invo lvemen t  a s  much a s  t h e  f a c t  
t h a t  t h e r e  a r e  a l o t  o f  p e o p l e  i n  t h e  a u d i e n c e  t h a t  I t h i n k  
a r e  b e g i n n i n g  t o  f o r m u l a t e  t h e i r  p l a n s  and cou ld  r e a l l y  u s e  
your  e x p e r t i s e  i n  your  invo lvemen t .  
DR. BOLMAN: What a g r e a t  q u e s t i o n !  I mean t h a t  i s  a 
good q u e s t i o n .  T h e r e  a r e  s e v e r a l  d i f f e r e n t  l e v e l s ,  Now 
some o f  t h e  o n e s  I t h r e w  o u t ,  f o r  example,  e v e r y  o n c e  i n  
a w h i l e  I would wr i te  Ed w i t h  t h i s  g r e a t  i d e a  f o r  some 
r e s e a r c h  t h a t  t h e y  c o u l d  do ,  and I t ended  t o  have t r o u b l e  
c o n v i n c i n g  him o f  t h a t ,  t h a t  i t  was g o i n g  t o  b e  e x p e n s i v e  
and so  on. I would g u e s s  t h e  ma jo r  p o i n t  where w e  most  
o f t e n  d i s a g r e e d  was Uni ted  had a commitment t h a t  was 
h i s t o r i c a l  t o  t h e  management g r i d .  A l o t  o f  Uni ted  
management had e x p e r i e n c e d  management g r i d  and i t  made s e n s e  
t o  them s i n c e  t h e  l a n g u a g e  and t h e  c o n c e p t s  were a l r e a d y  
v e r y  f a m i l i a r  among t h e  Uni ted  managers ,  So t h e y  c h o s e  t o  
i n t r o d u c e  t h a t  i n t o  t h e  f l i g h t  t r a i n i n g  s i t u a t i o n  a s  we l l .  
I a lways  had a n  u n e a s i n e s s  t h a t  t h e  g r i d  p e o p l e ,  n o t  t h e  
U n i t e d  p e o p l e ,  b u t  t h e  g r i d  p e o p l e  had f a i t h  t h a t  t h e  g r i d  
a p p l i e s  everywhere ,  and t h a t  i t  w a s n ' t  a lways  e a s y  t o  g e t  
them t o  a s k ,  "Wait  a m i n u t e ,  a r e  t h e r e  p a r t s  o f  o u r  t h e o r y  
t h a t  maybe d o n ' t  f i t  q u i t e  a s  w e l l  f o r  t h e  v e r y  s p e c i a l i z e d  
n a t u r e  o f  t h e  a v i a t i o n  c o c k p i t . "  I t h o u g h t  t h a t  U n i t e d  
p e o p l e  who worked w i t h  them d i d  a t remendous j o b  of  
e d u c a t i n g  them. I n i t i a l l y ,  i t  was a s  i f  t h e y  were on 
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o p p o s i t e  s i d e s  o f  a b r i d g e .  The g r i d  p e o p l e  knew a l o t  
a b o u t  g r i d ,  and t h e  Un i t ed  p e o p l e  knew a l o t  a b o u t  f l y i n g ,  
and  f o r  a w h i l e ,  I t h i n k  t h e  g r i d  p e o p l e  k e p t  s a y i n g ,  "You 
come o v e r  h e r e  and i t  w i l l  a l l  be f i n e , "  and t h e  Un i t ed  
p e o p l e  s a i d  W a i t  a minute ."  So I would g u e s s  t h a t  t h a t ' s  
b e e n  t h e  m a j o r  p l a c e  where  w e  d i d n ' t  a l w a y s  a g r e e .  I would 
p r o b a b l y  have  wanted t o  massage t h a t  t h e o r y  more t h a n  i t 's  
b e e n  massaged t o o .  T h e r e  a r e  some a s p e c t s  o f  t h e  t h e o r y  
t h a t  p r o b a b l y  f i t  f i n e  when y o u ' r e  t a l k i n g  a b o u t  m i d d l e  o r  
s e n i o r  manage r s  i n  an  o i l  company, b u t  I t h i n k  t h e  c o c k p i t  
i s  s p e c i a l .  A l o t  o f  t h o s e  i d e a s  a r e  a p p r o p r i a t e ,  b u t  t h e y  
r e a l l y  need t o  b e  a d a p t e d  c a r e f u l l y  t o  t h e  s p e c i f i c s  o f  t h e  
s i t u a t i o n .  
CAPT. CARROLL: What Lee h a s  s a i d  is  a b s o l u t e l y  c o r r e c t ,  
and  I t h i n k  t h e  o n l y  e x p l a n a t i o n  I would make  i n  t h i s  r e g a r d  
is t o  c a r r y  what  h e  s a i d  o n e  s t e p  f u r t h e r .  W e  t o l d  t h e  
p e o p l e  from SMI t h a t  what  w e  wanted t o  u s e  t h e  g r i d  f o r  a 
f r a m e  o f  r e f e r e n c e  o f  t h e  l a n g u a g e  t h a t  was e a s i l y  
i d e n t i f i a b l e  t h r o u g h  t h e  p o p u l a t i o n  b e c a u s e  w e  were 
a d d r e s s i n g  a new a r e a  o f  i n t e r e s t  and  c o n c e r n  f o r  t h e  
p i l o t s .  So what  w e  have  c o n s t a n t l y  s a i d  and w e  have  been  
s u c c e s s f u l ,  i s  t h a t  w e  d i d  n o t  want  t o  run  a g r i d  s e m i n a r ,  
w e  wanted t o  run a f l i g h t  o p e r a t i o n s  c o c k p i t  r e s o u r c e  
management s e m i n a r  based  upon t h e  g r i d  of a f rame o f  
r e f e r e n c e ,  a l a n g u a g e .  A s  a n  example ,  a s  Lee w e l l  p o i n t s  
o u t ,  w e  had a h i s t o r y  o f  u s i n g  t h e  g r i d  i n  t h e  company, b u t  
i t  r u n s  f i v e  and a h a l f  d a y s .  O u r s  o n l y  r u n s  t h r e e  and a 
h a l f ,  s o  you c a n  see  where you have  n o t  e m a s c u l a t e d  i t ,  b u t  
a t  l e a s t  we've a d a p t e d  i t  t o  o u r  needs .  And t o  t h e  p e o p l e  
who have  been  t h r o u g h  i t ,  b o t h  i n  o u r  company, and I t h i n k  
c o m m e r c i a l l y ,  I t h i n k  t h e y  would r e a d i l y  i d e n t i f y  w i t h  what  
Lee s a i d .  W e  had t o  c r o s s  t h a t  b r i d g e  and g e t  them t o  
r e c o g n i z e  what w e  were d o i n g  and n o t  have  a m i d d l e  
management approach .  They p a r t i c i p a t e  w i t h  u s  i n  a l l  of t h e  
s e m i n a r s ,  b u t  c r e d i b i l i t y  o f  t h e  s e m i n a r  is, I t h i n k ,  i n  t h e  
h a n d s  of  t h e  o p e r a t i o n s  p e o p l e  who r u n  t h e  s e m i n a r .  T h e y ' r e  
t h e r e  f o r  t h e o r y  c l a r i f i c a t i o n ,  b u t  t h e y ' r e  r e a l l y  
background p e o p l e  t o  what  we're d o i n g ,  and  Lee is a b s o l u t e l y  
c o r r e c t  . I n  f a c t ,  t o  g i v e  him c r e d i t  f o r  h i s  d i s a g r e e m e n t  
w i t h  m e  -- and i t ' s  amazing t o  g e t  a l e t t e r  from a Harvard 
p r o f e s s o r  a n d ,  t h e n  c o r r e c t  i t  f o r  him, you know -- 
DR, BOLMAN: Ed is  known around Uni t ed  a s  t h e  g r e a t  
e d i t o r .  
CAPT. CARROLL: And I d i d n ' t  want t o  b e  i n c o n s i s t e n t  
w i t h  Harvard e i t h e r .  We p u t  o u t  s e v e n  books,  and  Lee h a s  
a l w a y s  t a k e n  g r e a t  d e l i g h t  i n  t h i s .  The l a s t  one  was j u s t  
r e f e r e n c e  m a t e r i a l ,  b u t  t h e  f i r s t  s i x  were t h e  e d u c a t i o n ,  
W e  g o t  c r i t i q u e s  back  from t h a t  c r o s s - s e c t i o n  o f  p e o p l e  who 
s t u d i e d  i t  f o r  u s  b e f o r e  w e  g a v e  i t  t o  t h e  whole p o p u l a t i o n ,  
and  t h e y  s a i d  books o n e  t o  f i v e  o b v i o u s l y  have  been  w r i t t e n  
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by some Harvard  egghead ,  and  you o u g h t  t o  t h r o w  a l l  t h a t  
ma te r i a l  away, and  book s i x  is t h e  o n l y  o n e  t h a t  r e a l l y  h a s  
a n y  c r e d i b i l i t y .  The o n l y  o n e  t h a t  Lee r e a l l y  had a 
t r emendous  i n p u t  i n t o  was book s i x .  
DR. BOLMAN: Some p e o p l e  s a i d  t h a t  sounded l i k e  it was 
w r i t t e n  by somebody who u n d e r s t o o d  t h e  p i l o t  -- t h e  c o c k p i t  
e n v i r o n m e n t .  I d o  t a k e  p r i d e  i n  t h a t  t o  t h i s  day .  I ' m  n o t  
s u r e  how i t  happened.  
MR. F I S C H E R :  Bob F i s c h e r  f rom Summit. You a d d r e s s e d  
i n d i r e c t l y  t h e  c o n c e p t  o f  s e l f  image t h a t  t h e  c a p t a i n  
p r o b a b l y  h a s  and t h e  f i r s t  o f f i c e r  and t h e  f l i g h t  e n g i n e e r ,  
i f .  i t ' s  a t h r e e  man c o c k p i t .  Would you d i s t i n g u i s h  what  w e  
d e f i n e  a s  t h e  manager  v e r s u s  t h e  leader?  I t h i n k  t h e y ' r e  
two d i f f e r e n t  t h i n g s  i n  some cases, and  I t h i n k  o u r  
t e c h n i c a l l y  q u a l i f i e d  c a p t a i n  w i t h  numerous y e a r s  o f  
e x p e r i e n c e  h a s  l e a r n e d  t o  r e l y  o n  h i m s e l f ,  - a n d  b a s i c a l l y  is  
a l eader .  Now we're a s k i n g  him t o  b e  a manager o f  r e s o u r c e s  
which h a v e  a lways  p e r h a p s  been  t h e r e ,  b u t  s u d d e n l y  w e  have  a 
more advanced t e c h n o l o g i c a l  c o c k p i t  and we're 
a s k i n g  him t o  b e  a manager ,  and  maybe h e ' s  n o t  p r e p a r e d  t o  
b e  a manager.  Wouldn ' t  h e  r e v e r t  back  t o  b e i n g  a l e a d e r  
unde r  a s t r e s s f u l  s i t u a t i o n ?  
DR. BOLMAN: Well, I t h i n k  c e r t a i n l y  h e ' s  l i k e l y  t o  
r e v e r t  back t o  wha teve r  h e  learned  e a r l i e r .  One o f  t h e  
t h i n g s  w e  know a b o u t  b e i n g  under  s t r e s s  is  t h a t  w e  t e n d  t o  
r e v e r t  back t o  w h a t e v e r  is e a s i e s t  and l e a r n e d  e a r l i e s t  and  
we're most c o m f o r t a b l e  d o i n g ,  T h e  q u e s t i o n  -- t h a t  i s  a 
q u e s t i o n  t h a t  I g e t  a s k e d  a l o t ,  and  i t ' s ,  w h a t ' s  t h e  
d i f f e r e n c e  be tween l e a d e r s h i p  and management? T h e r e ' s  a l o t  
w r i t t e n  a b o u t  i t  and  nobody a g r e e s .  T h e r e ' s  a l l  k i n d s  o f  
d e f i n i t i o n s  o f  b o t h .  Some p e o p l e  g i v e  you d e f i n i t i o n s  o f  
b o t h .  Some p e o p l e  g i v e  you d e f i n i t i o n s  f o r  management t h a t  
sound l i k e  o t h e r  p e o p l e ' s  d e f i n i t i o n  o f  l e a d e r s h i p .  The way 
I g e n e r a l l y  t h i n k  a b o u t  i t  i s  I t h i n k  a b o u t  l e a d e r s h i p  a s  
t h e  c a p a c i t y  t o  a t t r a c t  t h e  s u p p o r t  and e n e r g y  of  whoever i t  
i s  I ' m  t r y i n g  t o  l e a d ,  t o  g e t  them moving i n  t h e  d i r e c t i o n  
t h a t  I need  t o  have  happen ,  I t h i n k  some o f  t h e  t r a d i t i o n a l  
n o t i o n s  o f  command, which have  m i l i t a r y  h i s t o r y  and  s o  o n ,  
d o n ' t  a l w a y s  work e f f e c t i v e l y  a s  ways of l e a d i n g  i n  t h e  
c u r r e n t  e n v i r o n m e n t  b e c a u s e  t h e r e  have  been  c u l t u r a l  c h a n g e s  
and  p e o p l e ' s  n o t i o n s  o f  good l e a d e r s h i p  a r e  chang ing .  But I 
t h i n k  t h e r e  a r e  a l s o  i s s u e s  o f  management t h a t  g o  beyond 
b e i n g  c lear  a b o u t  t h e  management i s s u e s .  For  i n s t a n c e ,  NASA 
d i d  a s t u d y ,  t h e  R u f f e l l - S m i t h  S t u d y  -- I d o n ' t  know i f  
t h a t ' s  been  t a l k e d  a b o u t  a t  t h i s  program, b u t  t h e y  p u t  
p i l o t s  unde r  h i g h  work l o a d  s i t u a t i o n s  and one  o f  t h e  t h i n g s  
t h e y  found was t h a t  v e r y  o f t e n  you 'd  g e t  i n t o  s i t u a t i o n s  
where  t h e  work l o a d  was v e r y  uneven across  t h e  t h r e e  members 
o f  t h e  crew. Now, i t ' s  a management t a s k  o f  t h e  c a p t a i n  t o  
s o l v e  t h a t  problem,  And a l o t  o f  cases t h e y  g o t  i n t o  a l o t  
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o f  t r o u b l e  i n  a s i t u a t i o n  where t h e  c a p t a i n s ,  under  v e r y  
d i f f i c u l t  c i r c u m s t a n c e s ,  was b o t h  f l y i n g  t h e  p l a n e  h i m s e l f ,  
b y  hand,  ( b e c a u s e  t h e y  d i d n ' t  have an a u t o p i l o t , )  and making 
a l l  t h e  d e c i s i o n s ,  and t h e  c o - p i l o t  was s i t t i n g  t h e r e ,  
t r y i n g  t o  c a l c u l a t e  t h e  f u e l  dump s o  t h a t  t h e  r e s u l t  was 
t r e m e n d o u s l y  poor  u s e  o f  t h e  r e s o u r c e s .  T h a t ' s  a m a n a g e r i a l  
f u n c t i o n ,  I t h i n k  f o r  t h e  c a p t a i n  t o  b e  aware o f .  My g u e s s  
i s  most c a p t a i n s  have  n o t  been t r a i n e d  i n  t h a t ,  and many o f  
them p r o b a b l y  a r e n ' t  v e r y  c l e a r  a b o u t  t h a t ,  a b o u t  t h e  need 
t o  be aware o f  who's d o i n g  what and how do  we make s u r e  
we're making t h e  b e s t  p o s s i b l e  u s e  o f  t h e  r e s o u r c e s  t h a t  w e  
h a v e  a v a i l a b l e .  
MR. PITTMAN: Hank P i t t m a n ,  R e f l e c t o n e .  I s n ' t  there a 
g r a y  a r e a ,  i s n ' t  t h e r e  an a r e a  where  you w i l l  a c t u a l l y ,  
l e t ' s  s a y ,  p u t  a n i c h e  i n  t h e  armor o r  t h e  c o n f i d e n c e  l e v e l  
o f  t h e  c a p t a i n ?  Is t h e r e  a p o i n t ,  and have  w e  looked  a t  t h a t  
p o i n t ,  where p e r h a p s  h e  w i l l  ove r -ana lyze  t h e  s i t u a t i o n  and 
n o t  r e a c t  t o  make t h e  d e c i s i o n  h e  s h o u l d  have  made? 
DR. BOLMAN: Y e s .  T h a t ' s  a tough q u e s t i o n ,  and I d o n ' t  
t h i n k  I f u l l y  know t h e  answer t o  t h a t .  I ' v e  been impressed  
i n  a t remendous number o f  t h e  e v e n t s  t h a t  I ' v e  looked  a t  
t h a t  t he re  was q u i t e  a b i t  o f  t i m e  t o  d o  some a n a l y s i s ,  and 
i n  t h e  o n e s  I ' v e  s e e n ,  I c a n ' t  t h i n k  o f  a n  example where 
t h e r e  was t o o  much. I c a n  t h i n k  o f  a l o t  where t h e r e  was 
t o o  l i t t l e ,  t h a t  is, where t h e  crew d i d n ' t  spend some t i m e  
t h a t  r e a l l y  was a v a i l a b l e  t o  them t o  r e t h i n k  t h e  s i t u a t i o n .  
I n  a l o t  o f  t h o s e  cases i t  seems t o  me what t h e y  c o u l d  have  
done  is t r y  t o  c o l l e c t  more i n f o r m a t i o n  from t h e  c o n t r o l l e r ,  
f rom t h e  company, from somebody t o  f i l l  i n  t h e  m i s s i n g  
b l a n k s  -- t h e y  had b l a n k s  i n  t h e  p i c t u r e ,  t h e y  w e r e n ' t  q u i t e  
c e r t a i n  -- i t  d i d n ' t  a l l  add up t o  a c o h e r e n t  p i c t u r e .  I 
know t h e  c o n c e r n  y o u ' r e  r a i s i n g .  Can t h e  c a p t a i n  become t o o  
a n a l y t i c ?  Another  v e r s i o n  of  t h e  c o n c e r n  I ' v e  hea rd  is, 
"Can you undermine t h e  a u t h o r i t y  s t r u c t u r e  i n  t h e  c o c k p i t ? "  
And I t h i n k  t h a t ' s  a r e a l  t e n s i o n .  How d o  you m a i n t a i n  t h e  
a u t h o r i t y ,  s t r u c t u r e  so  t h a t  you have a c l e a r  dec is ion-making  
s y s t e m  when you need  i t ,  and  a t  t h e  same t i m e ,  g e t  away 
f rom some of  t h e  p o t e n t i a l  ha rmfu l  a s p e c t s  o f  s u p p r e s s i n g  
s u p p r e s s i n g  t h e  r e s o u r c e  t h a t  t h e  j u n i o r  crew members have .  
I d o n ' t  t h i n k  t h a t ' s  an e a s y  o n e  t o  d e a l  w i th .  I know t h e  
p e o p l e  a t  Uni ted  w r e s t l e d  w i t h  t h a t  a l o t .  I t  g e t s  
p a r t i c u l a r l y  t r i c k y  i n  i s sues  l i k e  when do  you t a k e  c o n t r o l  
from a c a p t a i n .  So the re  a r e  some v e r y  tough i s sues  there .  
My s e n s e  is, though ,  t h a t  i t  i s  p o s s i b l e  t o  d e v e l o p  a se t  o f  
u n d e r s t a n d i n g s  a b o u t  t h a t .  I f  t h e  c a p t a i n  and t h e  c o - p i l o t  
a r e  b o t h  on t h e  same wave l e n g t h  you c a n  b e g i n  t o  g e t  c l o s e r  
t o  hav ing  SOP'S f o r  command issues. For i n s t a n c e  i f  t h e  
c o - p i l o t  t h i n k s  t he re ' s  a problem, h e  h a s  a r e s p o n s i b i l i t y  
t o  s a y  so ;  t h e  c a p t a i n  h a s  c e r t a i n  o b l i g a t i o n s  i n  terms of 
how he  r e s p o n d s  t o  t h a t ,  and i f  t h e y  b o t h  unde r s t and  t h a t ,  
and t h a t ' s  become p r a c t i c e  f o r  them,  t h e y  know how t o  do  i t ,  
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t h e n  I t h i n k  t h a t  problem is  l e s s  l i k e l y  t o  o c c u r .  I d o n ' t  
know, If w e  e v e r  see a n  a c c i d e n t  where i t ' s  c l e a r  t h a t ' s  
o c c u r i n g ,  t h e n  1'11 want  t o  l o o k  v e r y  h a r d  a t  t h a t ,  I g u e s s  
w e  p r o b a b l y  s h o u l d  l o o k  h a r d e r  a t  i t  even  s o o n e r  t h a n  t h a t .  
I t ' s  a good q u e s t i o n .  
MR, HAMPSON: B r i a n  Hampson, CAE. Have you l o o k e d  upon 
t h i s  q u e s t i o n  a t  a l l  f rom a N a t i o n a l  p o i n t  o f  v iew,  t h e  
N a t i o n a l  c h a r a c t e r i s t i c s ?  I n  t h e  Un i t ed  S t a t e s  you d o n ' t  
h a v e  t h e  r i g i d  c l a s s  s t r u c t u r e  which i s  s t i l l  a p p a r e n t  i n  
t h e  Un i t ed  Kingdom, and t h e y  h a v e  t h e  same t y p e  of  t h i n g  i n  
t h e  N a t i o n a l  c h a r a c t e r i s t i c s  i n  t h e  Fa r  East  
where l o s s  o f  f a c e  is a c o n s i d e r a b l e  problem you h a v e  looked  
a t  i t  from t h a t  p o i n t  o f  v i ew a t  a l l ?  
DR.  BOLNAN: I ' v e  t h o u g h t  a b o u t  i t ,  m o s t l y  i n  t h e  
c o u r s e  o f  read. ing t h i n g s  l i k e  some o f  t h e  a c c i d e n t  r e p o r t s ,  
f o r  example ,  o f  J a p a n  A i r l i n e s ,  and my s e n s e  is, y o u ' r e  
r i g h t ,  t h e r e ' s  a r ea l  d i f f e r e n c e  t h e r e ,  and  t h a t  t h a t  
d i f f e r e n c e  would need  t o  b e  f a c t o r e d  i n t o  any a p p r o a c h  
d e a l i n g  w i t h  t h e  i s s u e s .  I n  some o f  t h e  As ian  c a r r i e r s  I 
t h i n k  i t  makes t h e  problem worse  i n  t h a t  i t ' s  h a r d e r  f o r  
j u n i o r  crew members t o  r e spond .  
ED, do you want  t o  comment on t h a t ?  
CAPT. CARROLL: I h a v e  t o  compl iment  t h e  g e n t l e m a n  from 
CAE f o r  r a i s i n g  t h a t  q u e s t i o n ,  because i t  is  someth ing  t h a t  
I h a v e  been  c o n f r o n t e d  w i t h  j u s t  t h i s  month. I came back 
f rom J a p a n ,  and  J a p a n  A i r l i n e s ,  a s  you a l l  know, h a s  had a 
c o u p l e  o f  a c c i d e n t s  t h a t  have  r e a l l y  c o n c e r n e d  them. They 
r e p l a c e d  a l l  o f  t h e i r  t o p  f l i g h t  o p e r a t i o n s  p e o p l e  a f t e r  t h e  
Tokyo Bay a c c i d e n t .  They have  a new wave o f  p e o p l e  i n  
t h e r e ,  and p a r t  o f  t h e  new wave is a younger  g r o u p  i n  t h e i r  
l a t e  t h i r t i e s  and e a r l y  f o r t i e s  who a r e  i n  management 
p o s i t i o n s  now. They s p e a k  a l i t t l e  b e t t e r  E n g l i s h ,  t h e y  
h a v e  a b e t t e r  u n d e r s t a n d i n g  of  t h e  a v i a t i o n  w o r l d ,  and  when 
I m e t  w i t h  them f o r  a f u l l  d a y  and  d i s c u s s e d  t h i s  f o r  e i g h t  
h o u r s  w i t h  them, t h e y  a s k e d  m e  what  I t h o u g h t  o f  t h e i r  
c u l t u r e ,  and i n  t h e  g r i d  l a n g u a g e ,  w e  -- I t o l d  them I 
t h o u g h t  t h e y  had a f i v e  f i v e  c u l t u r e  w i t h  a o n e  n i n e  backup. 
Now f o r  you p e o p l e  t h a t  d o n ' t  know what  t h a t  means,  i s  i t  
m e a n s  t h a t  t h e y ' r e  i n  a compromising p o s i t i o n  a l l  t h e  t i m e  
where  no one  r e a l l y  h a s  t o  t ake  a f i r m  p o s i t i o n ,  t h e y  a r r i v e  
a t  n o t  t h e  b e s t  s o l u t i o n ,  b u t  t h e y  g e t  o n e  eve rybody  c a n  buy 
i n t o ,  i f  n o t  commit t o ,  and  when a l l  t h a t  d o e s n ' t  work, t h e n  
t h e y  t r y  t o  b e  f r i e n d l y  and h u r t  no o n e ' s  f e e l i n g s  b e c a u s e  
e v e r y o n e  w i l l  l o s e  f a c e .  They a c c e p t e d  t h a t  v e r y  b r i e f  
a n a l y s i s  and t h e y  a l s o  a c c e p t e d  t h e  f a c t  t h a t  i t  d o e s  n o t  
f i t  i n  t h e  c o c k p i t  i f  y o u ' r e  g o i n g  t o  have  a u n i v e r s a l  s a f e  
a p p r o a c h  t o  t h i n g s .  They a r e  w r e s t l i n g  w i t h  t h e i r  c u l t u r a l  
a p p r o a c h  a s  t o  how t o  d o  t h i s ,  b e c a u s e  t h e y  r e c o g n i z e  t h a t  
i t  is a u n i v e r s a l  p roblem.  And w e  i n  t h i s  c o u n t r y  h a v e  i t  
196 
f o r  a l l  t h e  r e a s o n s  t h a t  Lee h a s  p o i n t e d  o u t ,  b u t  I t h i n k  
t h e s e  a r e  t h e  k i n d  o f  t h i n g s  you d o  have  t o  t a k e  a l o o k  a t ,  
and whe the r  i t ' s  c u l t u r e ,  whe the r  i t ' s  crew s i z e ,  w h a t e v e r ,  
i t ' s  a l l  s t i l l  e s s e n t i a l l y  t h e  same problem. 
DR. BOLMAN: Thank you,  Ed, and t h a n k  you a l l  f o r  t h e  
o p p o r t u n i t y  t o  t a l k  t o  you. 
DR. LAUBER: And t h a n k  you a g a i n ,  Lee, f o r  a n o t h e r  
o u t s t a n d i n g  p r e s e n t a t i o n  . 
Well, t h e  time h a s  come f o r  you p e o p l e  t o  g o  t o  work 
and  t o  t a k e  a d v a n t a g e  of t h e  i d e a s  and c o n c e p t s  and new ways 
o f  t h i n k i n g  a b o u t  some o f  t h e  o l d  p rob lems  t h a t  have  been 
b r o u g h t  t o  your  a t t e n t i o n  y e s t e r d a y  and  t h i s  morning.  You 
m i g h t  v i ew t h e  r e s t  of  t h e  d a y  a s  b e i n g  a n  o p p o r t u n i t y  t o  
augment  your  own r e s o u r c e s  i n  t h a t  you have  t h e  o p p o r t u n i t y  
t o  have  o t h e r  p e o p l e  f rom s i t u a t i o n s  n o t  u n l i k e  y o u r  own t o  
t a c k l e  some o f  your  own p rob lems .  What we're t r y i n g  t o  
a c h i e v e  w i t h  a l l  of  t h i s  i s  a s e r i e s  o f  c o n c r e t e  
recommendat ions ,  d e f i n i t i o n  o f  i s s u e s ,  a p p r o a c h e s ,  and 
i d e n t i f i c a t i o n  o f  r e s o u r c e s  t h a t  a r e  a v a i l a b l e  t o  h e l p  you 
s o l v e  problems t h a t  w i l l  b e  a s sembled  a s  p a r t  o f  t h e  
c o n f e r e n c e  p r o c e e d i n g s  t h a t  w i l l  s e r v e  a s  a r e s o u r c e  book o f  
g u i d e l i n e s  t h a t  p e o p l e  l i k e  y o u r s e l v e s  c a n  a p p l y  t o  s o l v i n g  
y o u r  own p a r t i c u l a r  t r a i n i n g  problems.  
So t h e  r e a l  p r o d u c t  o f  t h i s  workshop is g o i n g  t o  come 
i n  t h e  n e x t  few h o u r s  f rom your  e f f o r t s  i n  t h e s e  working  
g r o u p s .  You've a l l  been a s s i g n e d  t o  working g r o u p s .  A s  you 
know, e a c h  working g r o u p  h a s  a cha i rman  from your  i n d t s t r y  
and  a NASA c o - c h a i r .  W e  d i s c u s s e d  how t h e  working  g r o u p s  
w i l l  o p e r a t e  and how y o u ' r e  g o i n g  t o  a t t e m p t  t o  c o n v e r g e  on 
a s o l u t i o n  t o  your  problem which is bes t  s t a t e d  a s  b e i n g  
a b l e  t o  come up w i t h  a good ,  h i g h  q u a l i t y  s u b s t a n t i v e  r e p o r t  
which r e p r e s e n t a t i v e s  o f  your  g r o u p  w i l l  be p r e s e n t i n g  when 
w e  g e t  t o g e t h e r  back h e r e  tomorrow morning.  
Good l u c k  and  work h a r d .  
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